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(54) MAGNETIC RECORDING MEDIUM AND METHOD OF MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium 
which can be manufactured at a substrate temperature of a level of 
room temperature, which realizes a high S/N ratio and high coercive 
force and which is suitable for high density recording and to provide a 
method for manufacturing it. 

SOLUTION: In the magnetic recording medium, a magnetic thin film 
consisting essentially of Co-Pt or Co-Pt-Cr and containing an oxide 
MxOy is formed on a substrate as a magnetic layer. The content of 
oxide MxOy is specified to be such as amount that the ratio of 
constituent element M which constitutes the oxide to the Co-Pt or Co- 
Pt-Cr is 4 atom % or more and 8 atom % or less and the thickness of the 
magnetic layer is 1 0 nm or more and 25 nm or less. 
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isfca, y/^— 2 3c <DrtgpttsB-r s ^— y <y h 

t UT, C o - P t X{± C o - P t - C r ^±.Wt. 

[0 0 6 4] ^■\'yM— 2 3 dfi, ^■vy-'^— 2 3 a i: 
;>3A^fit*&^n5*y-K2 4 d *y-K2 4d(i:S^ 

f^ta, ^^y/'?-2 3 d<DrtgPfcSB-rs^-y<y h 
hLX. CA>P.^SeHil6fflcD^— y-y h^ffiV^/c:o 
[006 5] tfc> -I'y'^-f'yl'X/^^y rS"; yy^B2 30 

S«2*«^-r-5>'^U>y h 2 5^<i;^TV>;5o C 
©/<byh2 5{±, ^-vy/^— 2 3 a~e<OF'3S|5t?, 
b>y h 2 5*^fi^LfcttfficOg«2 A^&i5f-y-y h 
|o)-r5J;^fCiEB?n^ jao^&^-vy/^— 2 3 a — eO 

[0 0 6 6] J-;(±<DJ;3*'ry^-ryii;^/^-y^uyi^ 
SB 2 1 T*s«2±{cssttji5^oaeM^fiKM-rs^ 

SB 2 2 a ~ e *^ y/^- 2 3 a ~ e «DF^g|5;g:gf 4o 

mux, SK^ttffifc^Jt-rSo i^tc, ;^X^A?L2 6 
a~e*^^, A r A*Xl|OX/^ y^»;>ff7,*^-vy''^— 2 
3 a ~ e (Dfy&UcmXL^ y/^- 2 3 fttC^^© 

[0 0 6 7] ^-LT, »«2*««fl,fc/<U>y h2 5 
fi!cM-r5?iMt«JSL/c:^-\'y/^-F«9'\i:i^®)$ 

h^x>'<'y:S» y y^-r-So cn»c<fct), s«2±{cpm 

A^^^nSo *LT, »tg2±{ca[ttS5«r$tfmS 
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y/^— 2 3 a~ert'T??f •Po 

[0 0 6 8] lU.±<0^vlcLX. S«2^«if Lfc/^U 

•y h 2 5«§^-\'y'"j-2 sra^^iis-y-^ctjcio 

T, aS2±{caH4^5*$«y8t®M«:}g^-rSo cin 
tc J; 0 . S« 2 ±tcfia[14® 5 «#€rajl)S*WfiE^nT 

[0 0 6 9] ^LT. *^B^r'{±, m^2±lcm^5 
^^m-r^mc^ ^■vy/^-2 3 c l^<D;!fXJEE%. 1 m 
TorrJ-;(±, 2 OmT o r r J.XT©®Hrti;t"5o C 

>^<-fH(DilXS.^ 1 m T o r r ^mt Lfcm 

■vy/'C-rt<0;«fXffi^2 0mTo r r J: 0:^i:f S 

yy-J-rtOi^fXS* 1 m T o r r t LfcJ&&i: ») fc 
S N IfELrSUmniimTX^X L S 5 o 
[00 7 0] 

08{c5^Lfc-r'y5't'ySx/Vy^uyi'*SB^ffl 
^^xnmn^mmmmoimm.'f^T.^^Vfmi,. tn^ 
<omm.m^m^m^rcifsmc-oi>xmmt^o 
[0 0 7 1] <mmi> ^-r. m^^<os iOz<D^ 
mmtc-o^^x^ftLfco 

[0 0 7 2] ±^<D^olc-:f'y:x.^-y^^n^mtii^m 

i:. C 058 -C r 42 7b>6.*S4'PB^Si:> Co-Pt-C 

^m:^lS.mLtco i^fc. «SS<0^ffi{c7>y«?Rig|}tSiJ 
^m^L. ■9-y7';i/^«x-<x^/^fffco 
[0 0 7 3] c©i:#, -ry-^YySfx/^-y^uyys 
BO, aattts^^^-rsf-^y/^-rttc^B^n^^sf- 

y-yhJi, Co, Pt, C rStfBEfti^MtOyiiUTS 
aCo, P t, C rRt/S i Oatt, C o P t f; C r 

i: s i 02^m^t?>m^7ms i to^^r 1 0 om 

=f-%t\^rzt^. Co^lOO- (14 + 6 + x) 
%, P t^l 4M?%, C r^6M?%, S i Oi^m 

[0 0 7 4] ^*5, &^<Dy^X^'y i^tiUtLXii. 
a:^-iz^>t±m<OZ E ON E X imsh^) ^m^^fCo 

[007 5] mtc. 7.f^y^v>ifmn^\>f^-^s. 

tJli. 2 X 1 0-^ To r r tLtCo S/c, X/<y^yy 
A r :flrx<OE:^fi, THyMOfigM^fi 3 0 m T o 

r r i: L, tpmm<Dfmmt 47mTorrf;L, 
m(D^mmt 8. 6mTorrhL, «®^<Dfig^^{i 

1 2mTor r tLfZo S/i, X/^y ^ 'J yy^«^n 
^ntOfi!tMJig{±, THilMOfiEM^ti 2 n m/ s e c 
L, 'Pra®<Ofi2M^{±2 nm/s e c hL, ait®<D^ 
f^t^^t 2 n m/ s e c L, 9M^<D^mi 0 . 5 n 
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my s e c ^ l^fco 

[0 0 7 6] ^fz. cti^cDrnm^^m-r^m. 

[0 0 7 7] ^LT. i^±Oct-5(e:f^ia^n/S:aaH4®4> 

(OS i 02^^mti^m^^^m^<o'^>'fjiy^^7.i7\c-D 

V>T. ^n^(D^mt}Hc^RMM (Remanent Moment 
Magnetorometer) T*M^LfCo STc. SD^iS 1 2. 9m 
/sec.iSgO. 5/im (SKll 00 RFC I) ^U/c: 

i:^cosNi±;&. mm^mi^^ rcuz i k-i 63 

2 AJ -CBl^LfCo 10 
[0 0 7 8] *^o. S NltOSd^tCfflV^^SaS^^^y KJC 

ccT\ tesfflsaa^^y Kic-ot>Tt±. iimh^y^m 

^2. 7 Mm^L. 4^^^yyg^0. 35^m^L/Co 

[0 0 7 9] ^•9->'y;i'aimx>rx<>ti:oi/>T. SSai:^ 
RUSNlt^mmLfci^m^. ^9tC^-ro ^9 

C o - P t - C r ic^-r^ S i 02(Omf&7tm S i (Oit 

[0 0 8 0] mot^^m^t^^^^oic. estt^tc^o^t^ 30 
s i oz(D^mmfo\ c o-p t - c r tcj^-r^ s i 02 

%lXTt^^^o^mx^^m'^. 2. 3kOe — 2. 
iOzO^mmti^. C o-p t -C rtc^*r^ S i 02^ 

*5tt ^ S i 02(D^mmf^\ C o - P t - C r IcM-r^ 40 

s i oz^mfS.'t^mfS.TLms icoti:m:h^smi'%^± 

ci:9:&S^-r^C^T% C o-p t -C r ^Oj^a^l4(0^ 
[008 1] <^K2> O^tC. HSil rR^e^AScSo 50 



[0 0 8 2] ±^<D^oicy^7.^y^ttn^mth^m 

Lrt^^m^±iC^ C rsa -W12 ^^*^e>«:§T«&il 
i:. C 058 -C r42 /)>e*§4»fflJS^. Co-Pt-C 

[0 0 8 3] CCO^^. -O-^^^S^X/^y^U^^*^ 
y^yhti. Co. Pt. C TRZfmimMxOytLTS 
^ C o . P t . C r RZf S iOzlt. C o P t ^ C r 

s i 02^mf&T^mf&7tms i ^(^^^^^ i o om 

%> C r^6]g^%. S i 02^1i^t"'5®^7c:lgS i 
^6il^%^^^J;^:Q:it^TS^L/co ^ti^^fe 

[0 0 8 4] ^LT. astt^tojp^Tb'^^n^^nM^^^ 

> ^ X ^ {c?t L Tf BSS*«:?To # S 

[0 0 8 5] mi oi)^^miE>t^^j^'?ic^ mimcom-^ 

%10nmti±. 2 5nml:AT<Omm^tl^rzt^\tC 
(i. 2. 5 kOeti±iOiSv^{SSS:':i^^ffe>nfCo ?#tC. 

1 5 n mt(±. 2 0 n m&CF(DSim^t 
-r^CtlC^O. 2. 8 kOet(±cOffi46TSV>««:^ 

n m^RJiTfe^^-a-tCfi:. mmtiift 2. 5 k O e ^T© 
^ffiV^fii^^Lfco Src. att^tOjp^*^2 5nm*± 
lU^^'&fe. ««:^J{^ 2 . 5 k O e ^Tm^i&im^TS^ 
Lfzo cne^O^Sm?b^^. ffiittilcOSr^^ 1 0 n mJ^ 
±. 2 5nm\:AT(Ol&m[^t1r^CtX\ MUMti^m 
(bn^Chti^t>ti^'Dtzo 

[0 0 8 6] S/c. ^1 liy^i^m^-h^rji^oic. U'&m 
C7)J?^^ 1 0 nmt^±. 2 5 nmt^T^OKHrtizLfc^ 

^jcti. 3 0 d BJ^±<DSJi/^s NtkWf e>nrco 

fflittJlcOB^^ 1 5 n mJ;^±. 2 0 n mUTcOlEHrt^ 

n^<itti^t>t-^rzo -15. mf&mcom^is^i onm* 

SSTfeSii'&. SNj±{i3 0d B^TlHlS<S0>fii^^5L 
/-Co Sfc. ffliit®tO/i[^*^2 5 nm^±lHlS«'&t. S 
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NJtaS 0 d B;&TlHl5(Sl/^ffl*5^Lfco ctib(omm 
A^S), mUMcom-^^ 1 0 n mW±. 2 5 n mlXT<OWl 

[0 0 8 7] W±<D||SI2©*S^A>e>, «i1±^©jP^«- 
1 0 n mW±, 2 5 n mJWTcOffiHrttc^^-r^C t 

5nmJ-X±s 2 0nmJ.aT<DffiHrti:-rsci:{CJ;D. 

[0 0 8 8] <ii^3> o^ic. aitt^^fig^-rsisio 

[0 0 8 9] ±^(0^olc-:f5'7.^y^Un^miii^m 
LT*«»tg±lc> C r88 -Wi2 ^^*^€>«:STlft^ 

i:. C 058 -C r42 A-'5>*54'P^®i:. Co-Pt-C 

r ts i 02 til' ^^^miimt. cii'^ti^ummt 

[0 0 9 0] C©i:^. 'O^'O^X/^y^'U^^S 20 

V-jVit. Co. Pt, C r&D'^fb1^MxOyi:LTS 

e C o . P t . C r S i 02 C o i: P t i: C r 
i: S 1 02^<«fiK-rs<ifi!t7tigS 1 fccOi^fP^S: 1 0 OJS 
?%i:bfci:$. C 0^7 411^%, Pt^i411? 

%s c r*6ji?%, s i oz^mm-^m^ms \ 

•9- > 7';l/fiBi«f='-c X ^{^ia L /Co 

[009 1] sfc. ^>'^^>m7./^y^v>'yms 

>yh«i> Co. Pt. C rRt;^{b!^MxOyi:LTS i 

Co, Pt, CrRt;Si02(i, C o P t i: C r i: 
S 1 02^«fiE-rS«fiK7U«S i hcOi^ftl^ 1 0 Oil^ 

%h\^rciL%. co^7 zm^%. Pt«i4ii?%. 

/UKax-fX^^ftSLfco 

[0 0 9 2] tLT. i:i±<o^oicim^nrcmisi<o^ 

x^tcoi,>TffiK:^^iiJ^Lrc*sm^, la 1 2{c^-ro 
^fc. ^•9■>'y;^aE^7'^'X^^c•^^,^TSNlt^ilJ^L 
fcie««, 0 1 3 tCTn-To «:*3s 0 1 2 k:*3V>t, 
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[0 0 9 3] $fc. 0 1 2Rt;0 1 3if, ?l (O) Cix 
S i 02©^WfiA^ Co-P l-C rlCj-f-r^S i O2 

(om^Tif^ S i <DJ±^*^ 6 % i: 5 >y;l/SatM 

7'-< x-i^commf^m^m-To $/-c, 01 2st/0i 3 

(A) S i 02<D$*S*V Co-P t- 
C r fcjsf-rs S i 02<Oltfi!t7cms 1 <DJt^*^8M^% 

[0 0 9 4] 0 1 2*>e.B^6A^%j:^{c. m^i&mm 

(OAri}:^cOS.t)^lmT o r rl:JL±. 2 0mTorr 

t>^-r. 2. 5 kOeLX±©;«V^^fia[:^Anf P,tl/co L 
*^ L. A r :G7.<DEttl^ 1 m T o r r bfc«^, 

m^itm^i,cmf^s 1 02©^*fi*v co-p t 

-C r icfit^ S i Oz^lifig-rS^fiScTC^S i (Oitm 
*<8fi?%i:^§<}:o^«i:?n/c-9-> y/l/SS^x -< x 
^(Og^mMi. 2. 4 9 kOeT'^t), JiffiffifflSnr 

feofco — 73, A r :«'XtOJI:^*^ 2 0 m T o r r ^±lHl 
5^^> A r iSX^ 1 mT o r r t L/t^^J: 0 S N 

mitm^mm(D:^^<y'$t:fS:X(DmtJ^. ImTo r rtU 
±, 20mTorr l.XT©l!Hl^ 4:^ S C i: T-ffiSK:^ 

[0 0 9 5] Sfc, Hi 3A^e^6.*^'S:.J:3{c, ^14® 
fiicM^cOA r :^X(D)E;t)^ 1 mT o r r tX±, 2 0 mT 
o r rJWTOS!Hrti:L/ci:#{c{±, S i OiCD^^M 
ia)'ii't>iE>-r, 3 5 d B W±CiiSi6TB5l> S NitmW^ 
tlfco LA>L, A r ;tfX(D)E:'3^ 1 mT o r r*i^i:b 

fcm^. m^im^iOoif^s i02<D#*sAV c 
o-p t-c runar^s i 02*«^-r5ig^7cigs 

^-r^-XiXDSNitfi, 34. 2 d B T'fe t) > ^a^Effiffl 

^mr'&-otco — A r :(!fX<DfiE:»3*^ 2 0 m T o r r 
^±m^m^. A r:^X^ 1 mT o r r i:L/c^-e-<tt) 

s N it&a*«K:^ *MfiT L T L s o rco c n e. 

*>e.> attt^figM^<0X/^y;5f;>!JXOff:^*, ImTo 
r rJ.X±> 2 0mTo r rWT<O^Hrti;-rSc:i:TiS 

[0 0 9 6] &L±<Dmm3<Dmmt->^. mimfsmmo) 

7.^^y'$'iSX(DI£t}^ I mT o r r &.±. 2 0mTor 

[0 0 9 7] <mm4> o^tc, mmi'po^miti^t 
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[0 0 9 8] ±^(D^^\c':^^x^y^mn^mmmB 
C0 58-C TAzti^i^i^^^mmt. co-ptRr/ 

S i O2. gU<{iC o-P t -C r. S i Oz&tjFC r 

mLfco 'Ale. umm(Dmmicyymj^mmm^m^L 

[0 0 9 9] C<Dt^. ^>^^>m7./^^y^Vy^m 
y-yhfi. Co. P t :5^t/^{t:1?5MxOy^LTS i O2 

o. P t&tf S i Ozti:. Coi:P t I 02*M^-r 

^It^TT^S i 1 0 0;^^%^L/c^t. C 

o^7 2m^%. Pt^2 0J[g^%. S i Oz^lg^f 
S«^7TC^S i ^8Ii?%^*S<J:'5%Jt^Til-&L 

fi. ns^ 1 tmmic \^xwk(o^y^)]yU%'f^ 7.^^ 20 

[0 10 0] Sfc. ^V^-Y^SiX/^y^U >^*SS 

^yhfi. Co. Pt. C rMt>'tc^ftiaMxOy^bTS 

fco iS:^. cn^bC o. P t . C r . Si OzRt/C rz 
03(i. C oilP t ^C r ^ S i 02i&«^"r§1i^7E:^ 
S i i:C r2 03«:l»^-rS«i?St7t:^C r t(Dmm^ 1 0 
OJ[^^%i:bfci:^. Co^7 3il^%. Pt^iAm 

Cr^6j^.^%. S i 02^®^-r^1ifiJc7£^S 30 
i^6M?%. C rzOa^W^-r^lg/STt^C r^&lj^ 

[0 1 0 1] ^LT. i;t±Ocfc^jcftia^n/'c?sS(to-9- 
«K;b&t/sNit^sij^L/co ^^yfjmm.r^ 

7si7(DUmt)<Di^'^^^7jkLX\^^^o S/c. 01 5(C:|3 

t^T. mmm^cDm-^^^sLx^K} . mmt'^>y 

[0 10 2] ^/c. 1 4Rlfm 1 5 4^. raft (□) 
S i 02C0#^a;b^ C o - P t tcj^f^ S i O2O 
lll^Tt^S i cO]±^;b^811^%^^n/c-9->y;l/fiaEMf' 

Hft (A) ti. S i 02<D$^fl*V C o-P t -C r so 
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n> C r203(D'&^M/)V C o-P t -C r tcjt^-r-sc 
r2 03<0«lfiic'r^«§fi!c7t;^C r OJt^/)M I^^%i:$n 

[0 1 0 3] la 1 4;b>^0^6;b^J&^-ptc. SSHiScD^SS 

tt{*^LTc o-p t ^^^-r^itvy^uss^T^^x^ 

ii:. mi^mcomtEtl^ 1 0 n mJ^±. 2 5 n mWTiOffiH 
rtT% 2. 5 kOe«±OS5«fiai:^%f#iE>n^Ci:;!)^t> 
^^ofco Sfc. Co-Pt-Cr^S i 02hi:^tC. 

mtEf)^ 1 0 n ml^±. 2 5 n mlXT(OmmJi^X\ 2 . 5 

[0 10 4] -77. 1^ 1 5?b^^0^e:6>^<i:5tc. C o- 
P t-C r tS i Oztt^iC. C T2 03^^m^^^ 

>:/;i/aMf^^x^t±. »tt^<o3Sail4f*^Lrco- 

P t^^^t^-^y^y^im^r'^T.^lZtt^X. MSN 

5*. flattt^tc^otjss i 02co^*g*^ co-p t 
-c ricM-r^s \ 02^mf^-t^mfS,7tms \ cottm 

6 % J& § ci: 9 i: ^ n/c -y- > :/;l/fil^x X 
^(OSNl:t^<7)J±«*^e»H>^6A^%J:'5tc:. Co-Pt- 
C T tS \ 02tt^lC. C r 2 03^#^'rSi^>y;b 
^Mt^-yX^^. S Nj:t;6^ra]±-r^cl^:6'«^;?)^o/Co C 
n(i. ^ft^^^MxOy^LTS i 02i:^€>tCC rzOs^S: 

mm-r^ctx*. m^Acos ncom'^mmtEn. co 
- p t - c r cDm^mm(Dm^mm^mmti^i&T't^rzisb 

[0 10 5] JLX±O||SJ4(03gS*>e> m 
imu.OytLXSiO.tt^lC. Cr 2 03^f^fffl"r 

[0 10 6] <^K5> o^tc. ±aii0.i:-5*Kft:!|^«: 

[0 10 7] ±aitOct:^tcy^X^^y^«3^:&l*tii^m 
LT:5:SS1g±JC. C rss -W12 ^^3^)^e>=&STifi® 
^. C 058 -C r42 *^^:^;54JrB^^i:. C o - P t 
C o-P t -C r t S i 02i:A^8*^aSffiSi:. C36^ 

^*^«Mii^«riii:^>:^fliu/c:o ^^tc. umm(Dmmic 

/Co 

[0 10 8] c(Dt^. ^y^^ym7./^yi^v>ym 

y^yhti. Co. Pt. C rRUmimM^OytLXS 
i02%ig'&L. JK^"r§ci:tc<fcO?#/'Co cn 
€>Co. Pt. CrRt/Si02Ci. Co^Pt^:Cr 
t S i 02^^^^^1S;^c7t:^S i tcom^^ 1 0 01^ 
^%^U/c^^. Co^lOO- (16 + X + 6) i^^ 
%. Pt^iem^%. Cr^xlg^%. S i 02^1g 

LfCo Sfc. CrO#^iB(i. 4S^%. 611^%. 1 
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wmitM r tmiimm-^ t tcomu r • t (om^^it-^ 

CO 1 0 9] ^-LT, W±©<fe3ti:{^S^nfc1gS(01?- 

«i:'3«riiJ^LfcieS«r. 01 etc^fo **3, 01 6k: 
*5^,^T. «$ft{iSSaS<tM r ^aS14MJ?? t t(DmM r 

CO 1 1 0] la I 6A^&W6A''*.J;-5lc. C o-P t - 

c r t s i 02^mf&t^mis.7ims i ^(D^^a* i o 

S-g-tC. Mr • tO/£v^«!HfcmoT, SSt/>«ai::»3*<^ 
enSC h*^t)*^ofco i^lCCo-Pt-CrilS iO 

j^^M-r-s^fiSt^^s i tcomm^i oo%tLtzt 

fr<OC r ©-^WSAM %~ 1 0M^-%T?feSa-&. 
2 6 0 00 e*±lHl5ffitlfc«fiS:t;^S^Lrc„ 
CO 1 1 1] LfcA^oT. Co-Pt-Cri:Si02 2o 

^^fig-rs^fiScTcHs i i:<D^ip^ 1 0 om.=P%thrc 

i:€©C r£D#*ai4. 1 Oil^%JXTT'SS«li:*W 
SL<, ^tic4Jl?%~i 01M?%*W*Uv>c:4:*<BB 

CO 1 1 2] <m^6> or»c, ±^to<ka*^<k1«9* 

CO 1 13] ±M(D^oic-:f^:x.'^^y ^un^maf&B 

LTftS»«±»c. C r88 -Wi2 €>*«Tite;i 
i:, C 058 -C r42 A^P.^Stf P^Si:. C o - P t Xfi 
C o-P t -C r i: S i 02 t*^P>^^^14Mi:s CA^ 3o 

CO 1 1 4] ca>tt. ^y^-fym7./^'y$tvy-^m 

y-yf-a. Co, Pt, C r&tfKfb1%MxOyi:LTS 
e.Co, Pt> CrRtfSiOzfi, CoiPt4:Cr 

t s i 02*^jS-r5<i^7cigs 1 iKom^^ i o on 

?^%i:L/c:fc#, C o^ 1 0 0- (x + 6 + 6) 4o 
%, Pt^xlg^%, Cr*6il?%, S i 02*«fiic 

/-Co 

Co 1 1 5] *LT, TB(Omi Hcin-r^olfC, P t 
O^^fi^rSfk^H+fcC timii. mm 1 fclBl^tC LT 

CO 1 16] *br, J-X±OJ:3fC{^li^n/c«^tD-'t 
{£:ot>T, «K:»3SCfSNJ±*a'JSLfcieS«r> 017 so 
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C o-P t -C r i: S i 02i&m-r^^fig7cms 

LTiea^SSfe^ff o /c i: S N It*^ LTl/^So 
CO 1 1 7] 0 1 7*^6>?9e.A^«:<k-9t, C o-P t - 

c r i: s 1 02^mss.-r^mf&7ims i i o 

Si:. 2. 5 kOe*±|5lSSn/-c«SS:^«rf#6n-5c: 
C0118]tfc. Co-Pt-Cri:Si Oz^m^ 

•r^mfS.fcms i t(o!mi^ i o o%tLrzt^(DP t 

O^Wa*^ 1 211^%— 2 OM?%T*feSi:^. 3 3d 
B«:±imSSNlt«:5^U^Co ^^Ic, Co-Pt-Cri: 

s i 02^mi&t^mjs.7tms \ t(Dmm^ i oo%t 

Ltct^<OP t (O^mmti^ 1 311?%— 1 6J1?%T'^ 
SNJt*^3 5d B*±IiIO, JSttc/fX^iS^ 
fCffl];^e.nSCh*'t37b^-3fCo LfcTb^-DT, Co-Pt 
-C r i: S i 02*1ifig-rS«fi!c^^S i fcOi^fP^ 1 
0 0%i:Lfci:^©P fg-*M(±, 12{i?%~2 011 
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